Prion protein-deficient cells show altered response to oxidative stress due to decreased SOD-1 activity.
The cellular function of the prion protein (PrPc), a cell surface glycoprotein expressed in neurones and astrocytes, has not been elucidated. Cell culture experiments reveal that cerebellar cells lacking PrPc are more sensitive to oxidative stress and undergo cell death more readily than wild-type cells. This effect is reversible by treatment with vitamin E. In vivo studies show that the activity of Cu/Zn superoxide dismutase is reduced in Prnp gene-ablated (Prnp0/0) mice. Constitutively high Mn superoxide dismutase activity in these animals may compensate for this loss of responsiveness to oxidative stress. These findings suggest that PrPc may influence the activity of Cu/Zn superoxide dismutase and may be important for cellular resistance to oxidative stress.